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••300 to 500 million cases of malaria 300 to 500 million cases of malaria 
reported each yearreported each year11

••1.1 million deaths in 1998,   1.1 million deaths in 1998,   
compared with 2.3 million from compared with 2.3 million from 
AIDSAIDS22

Deaths caused by leading 
infectious diseases in 19982

1Taylor TE, Strickland GT. Infections of the blood and reticuloendothelial system. In: Strickland GT, ed. Hunter’s Tropical 
Medicine and Emerging Infectious Diseases. 8th ed. Philadelphia, Pa: W.B. Saunders Company; 2000: 614-643. 
2World Health Organization. 1999 Infectious Diseases Report. Graph 5. Available at: http://www.who.int/infectious-
disease-report/pages/graph5.html. Accessed May 23, 2002.
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World’s Most Important 
Parasitic Disease Is Malaria









Imported malaria USA 2003
N= 783   MMWR 2005;54:25-39

Category Percent
VFRs 53.9
Tourism 12.5
Missionary 9.2
Business 7.5
Student 3.8



Percent Fever in Returned Travelers 
N=3907     NEJM 2005;354:

Etiology Carib CAm SAm SSA SA SEA

malaria <1 13 13 62 14 13
dengue 23 12 14 <1 14 32
mono 7 7 8 1 2 3
rickettsia 0 0 0 6 1 2
Salmon. 2 3 2 <1 14 3





Malaria chemoprophylaxis 
considerations

1. Is the traveler going to a malarious area?
2. Will the traveler be exposed to malaria?
3. Is the area chloroquine or mefloquine 

resistant?
4. Are there any contraindications to 

antimalarial use ( pregnancy, cost etc) ?



Malaria chemoprophylaxis 
considerations

5. What is travelers experience with 
antimalarials?

6. What is the duration of 
antimalarial use?

7. Is there any indication for 
presumptive self-tx?



• Chloroquine sensitive P. falciparum
• Chloroquine resistant P. falciparum
• Mefloquine resistant P. falciparum
• Chloroquine resistant P. vivax, 

malariae
• Primaquine tolerant P. vivax

Drug Resistant malaria





Prevention of malaria

personal                    antimalarials
protection
measures



Personal Protective Measures



Relative Duration of Action of 
Insect Repellents

Ingredient              mean            range
DEET    5%                  1h                 0.75 2h
DEET  23%                  5h                 3.5 – 6h
DEET  99%                10h                 8 - 12h
Citronella 10%     14 min.           7 – 60m

*Except: ultrathon &  Sawyer CR DEET: 20-30%= 10-12 hr 

Fradin NEJM 2002:347:13-18



Optimum combination = 99.99% protection

DEET (skin) + Permethrin (clothing)



Picaridin

10%=3-5 hrs. 20%= 8-10hrs

7%



DEET use in Children
DEET recommendations 2003:
EPA  and AAP:

30% DEET safe in children:
> age 2 months of age 



Picaridin

10%=3-5 hrs. 20%= 8-10hrs

7%



Safety of DEET in pregnancy
McGready, Am J Trop Med 2001;65:285-89

• Thai study, RCT, DEET vs. control
• 450 women/grp - 2nd & 3rd trimester
• use of DET over 18 wks
• 200 gm DEET total = 1 litre of 20% 

DEET
• 597/741 births followed x 1 yr.



Safety of DEET in pregnancy (Cont’d.)

1.  DEET detection:
• 0/30 samples in urine
• 4/50 samples of cord blood

2.  Birth outcomes: no difference both 
groups

• neurological exam
• growth parameters
• congenital abnormalities (6 variable)
• survival @ birth & 1 year
• developmental delay



Optimum combination = 99.99% protection

DEET (skin) + Permethrin (clothing)



Prophylaxis
with

Antimalarials



Primaquine 
Atov/Proguanil

Chloroquine,
Mefloquine
Doxycycline
Atov/Proguanil

Artemisinins



Malaria Chemoprophylaxis
Chloroquine Sensitive malaria: 

chloroquine
Chloroquine Resistant Malaria 

mefloquine
DOC       doxycycline

atovaquone/proguanil
primaquine



Chloroquine
• 4-aminoquinolone
• Reduced efficacy globally to P.falciparum
• 500 mg weekly beginning 1-2 weeks prior 

and 4 weeks after exposure
• GI upset, keratopathy , 
• pruritus in African Americans
• Safe in pregnancy 



Drugs for Chloroquine Resistant 
Malaria

Drug Advantage Disadvantage

Mefloquine
Lariam

Weekly
Moderate cost $$

Neuropsychiatric
Adverse Drug 
Reactions (ADR)
1-2 wks pre;4 wks  
post



Now hear this…..the M word!
If you prescribe mefloquine 

without discussing adverse 
events and alternative 
chemoprophylactic agents, 
you will likely meet ….



Women have more ADR’s than men

No correlation between ADR’s and drug levels



Mefloquine (Lariam®)

Most adverse effects 1-3rd dose 
start 4 weeks before exposure  

or loading dose :1 tab daily x 3 
days then weekly thereafter



Tolerance to mefloquine once does not mean 
tolerance to the drug the second time



Drugs for Chloroquine Resistant Malaria

Drug Advantage Disadvantage

Doxycycline Lowest cost $ Daily; sun burn*; GI; 
vaginal yeast infection 

1day pre,4 wks post

(fluconazole) 

Sunburn: 5-15%



Drugs for Chloroquine Resistant Malaria

Drug Advantage Disadvantage

Malarone
Atovaquone
/proguanil

Safety 
Convenience
1 day pre;7 
days post

Highest Cost $$$
headache, GI 
upset, insomnia;
Daily?



Tolerability of antimalarials: RDB 4 arm 
study  % Neuropsychological AE’s*

Schlagenhauf BMJ 2003;327:1078

Adverse 
event

Mefloquine
N=153

Doxycycline
N=153

Atov/prog
N=154

severe 5 1 3

moderate 37 24 20

all events 77 69 67

*headache, vivid dreams, dizziness, depression, anxiety, insomnia



Drugs for Chloroquine Resistant Malaria

Drug Advantage Disadvantage
Primaquine Low cost $$

1 day pre; 3 days 
post

*G6PD level required
Daily; take with food

*Off label



Primaquine



Primaquine Prophylaxis

• 8-aminoquinolone
• tissue schizonticide          causal 

prophylaxis
• Dose: 30 mg (base) = 2 tabs/day, 1 

day before and 3 days after exposure
• Efficacy: 85-95% (Pf + Pv) in 3  studies:

Irian Jaya, Kenya & Colombia



Primaquine Prophylaxis in non-immunes
Fryauff Soto Baird

Duration (weeks) 52 16-18 20

No. in primaquine 
group

43 122 97

P.Falciparum PE 
(95%CI)

94 (61-99) 94 (78-99) 88 (48-97)

P.Vivax PE  (95%CI) 90 (65-99) 84 (57-96) 92 (37-99)

All malaria PE (95%CI) 92 (77-99) 89 (75-96) 93 (71-98)



Primaquine Prophylaxis
Cont’d.

• Adverse events: GI upset, met Hb
• C/I: G6PD deficiency, pregnancy
• Helpful hints: G6PD screen, take 

with food
Soto, Ann Int Med 1998; 129:241,    
Fryauff, Lancet 1995;346:1190



Percent G6PD deficiency in US 
military personnel

Ethnicity                    NO. F M Total

Native American     604  0.9 0.8 0.8
Asian                     2123 0.9 4.3 3.6
Black                  11,276 4.1 12.2 10.2
Hispanic               5304 1.2 2.0 1.9
White                 42,162 0.0 0.3 0.3

M:F = 4+:1



G6PD deficiency in male US military
personnel by WHO level of deficiency.
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G6PD deficiency in female US military
personnel by WHO level of deficiency.
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Primaquine



Post –exposure primaquine prophylaxis:
> 3 months stay?

30 mg /day x 14 days



Malaria and Pregnancy & Children
Pregnancy:

CSPF: cloroquine
CRPF: mefloquine safe in 2nd

trimester, probably 1st 

Children:
Prophylaxis down to age zero



39 women Tx 2nd-3rd trimester
No birth defects @ 1year

JID2005;192:846



3 drugs of choice for Chloroquine Resistance

Drug Indication
Mefloquine
Lariam

Previous drug use
Long-stay traveler
Pregnancy, infancy

Doxycycline Impecunious traveler
Thai  borders

Atovaquone/proguanil
Malarone

Short-stay traveler
Drug plan positive
Thai borders



21-92% (53%) 
in 5 countries of SE Asia



If you take a proven     
effective antimalarial
for chemoprophylaxis

… It works!!



CID 2004;39:1583-8

5 /25 university students 
positive smears in  Ghana:

malaria antibodies 0/5



N=4,450 slides in 10 hospitals
40% false positive blood films

BMJ2004;329:1212BMJ 2004;329:1212



Tafenoquine: New 8-
aminoquinoline antimalarial drug

• Primaquine analogue
• approximately 10x efficacy and 1/10 

toxicity of primaquine in animal studies
• very long half life (2-4 weeks)
• causes hemolysis in G6PD deficient 

persons
• apparently kills in both liver and blood



WR238605 Prevention Trial 1997
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Malaria morbidity:calculated attack rate 
per month without chemoprophylaxis

Solomon Is., PNG > 3%*
West Africa 2.4%
East Africa 1.2%
India 0.35%
SE Asia 0.1%
Latin America: 0.05%

Chemo-
prophylaxis

Cutoff Line

Standby 
medication

* Zahlen geschätzt, hoher P. vivax-Anteil



Lancet 2004;364:1411

RCT Mozambique children n=2022
6 mo. PE 1st clin episode: 30%
6 mo. PE severe malaria : 58%

Vaccine. 2005 Mar 18;23(17-18):2243-50.



Summary Malaria Prevention

Fever from the tropics is malaria until 
proven otherwise… and a medical 
emergency!
3 equally effective prevention DOC and 1 
alternative (primaquine); start mefloquine 
1 mo. before exposure in new patients
Frequent false positive blood films and 
counterfeit drugs in the developing world



Summary Malaria Prevention

No antimalarial is 100% 
effective…NBce of personal 
protection measures

DEET is the most effective & safe 
insect repellent, including infancy & 
pregnancy



Travel Medicine for Dummies
• Don’t get bit
• Don’t get hit
• Don’t get lit
• Don’t do “it”
• Don’t eat shit!

David Smith 1986



Further Reading
• Franco-Paredes C, Santos-Preciado Problem 

pathogens: prevention of malaria in 
travellers.Lancet Infect Dis. 2006 Mar;6(3):139-49. 
Review. 

• Meremikwu MM, Omari AA, Garner
Chemoprophylaxis and intermittent treatment for 
preventing malaria in children.
Cochrane Database Syst Rev. 2005 Oct 
19;(4):CD003756.

• Knobloch J. Long-term malaria prophylaxis for 
travelers.J Travel Med. 2004 Nov-Dec;11(6):374-8. 



Further Reading
• Shanks GD, Edstein MD. Modern malaria 

chemoprophylaxis.
Drugs. 2005;65(15):2091-110

• Baird JK. Effectiveness of antimalarial drugs.
N Engl J Med. 2005 Apr 14;352(15):1565-77

• Chen LH, Keystone JS. New strategies for the 
prevention of malaria in travelers.
Infect Dis Clin North Am. 2005 Mar;19(1):185-210
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